From brain to food: analysis of phosphatidylcholins, lyso-phosphatidylcholins and phosphatidylcholin-plasmalogens derivates in Alzheimer's disease human post mortem brains and mice model via mass spectrometry.
Alzheimer's disease (AD) is a devastating neurodegenerative disorder characterized by extracellular senile plaques mainly consisting of Aβ, a 40-42 amino acid long peptide, and intracellular neurofibrillary tangles, accompanied by an excessive loss of synapses. Recently evidence accumulated that nutrition, especially polyunsaturated fatty acids, influences AD pathogenesis. Especially mid-life food habits with the consumption of specific fatty acids (FA) appear to influence the disease risk. The timely separation between food intake and disease makes a direct correlation with detailed analysis of eating habits combined with accurate food analysis nearly unattainable. A possible solution to circumvent these difficulties is to investigate the FA composition in human post mortem brain. In this study we focused on the main phospholipids phosphatidylcholin (PC), phosphatidylcholin-plasmalogen (PC-PL) and lyso-phosphatidylcholin (lyso-PC) in AD brains compared to control brains. Frontal cortices, temporal cortices and cerebellum of 30 AD (mean 78 years) and 14 control aged matched brains (mean 77.4 years) as well as APP transgenic mice compared to control mice were analyzed using an AB Sciex 4000 Qtrap mass spectrometer utilizing a FIA MS/MS method. PC, PC-PL and lyso-PC metabolites were analyzed in respect to saturation level and FA composition. As expected, the majority of the lipid species showed no significant differences, but interestingly a few species revealed a highly significant reduction in AD brains. These FAs are potential candidates for further food analysis in respect to AD pathology. Additionally, we show that the method applied with multiple reaction monitoring (MRM) used for this study is suitable for semi quantitative analysis of small amounts (10 μl) of brain tissue.